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Metal foil having bumps, circuit substrate having the metal foil, and semiconductor device 




having the circuit substrate 





(57) A semiconductor device wherein a circuit sub- 
strate of a single or multiple layer is composed in such 
a manner thai bumps (22), which are electrically con- 
nected to connection electrodes (12) provided on one 
face of a surface mount device (10), are arranged in the 
same planar arrangement as that of the connection 
electrodes (1 2). The bumps (22) protrude from one side 



of a sheet of metal foil (20) on which wiring patterns (16) 
electrically connected to the bumps (22) are formed. An 
insulating adhesive agent layer (18) is adhered to the 
side of the sheet of metal foil (20) having the bumps (22) 
and is also adhered to one face of the surlace mount 
device (10) while the tips of the bumps (22) come into 
contact with respective connection electrodes (12). 
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Description 

[0001 ] The present invention relates to a sheet of met- 
al foil having bumps, a circuit substrate having the sheet 
of metal foil, and a semiconductor device having the cir- 
cuit substrate which are used for manufacturing a sem- 
iconductor chip. 

[0002] A chip size package is a semiconductor de- 
vice, the size of which is substantially the same as that 
of a semiconductor chip. Therefore, the chip size pack- 
age is characterized in that the mount area can be re- 
markably reduced. In this chip size package, it is nec- 
essary to provide an arrangement by which thermal 
stress generated between the mount substrate and the 
semiconductor chip is reduced. Accordingly, various ar- 
rangements to reduce the thermal stress have been pro- 
posed. 

[0003] Electrode terminals of the semiconductor chip 
are very fine and arranged very densely. On the other 
hand, external connection terminals such as solder balls 
are larger than the electrode terminals. Therefore, it is 
necessary to arrange the external connection terminals 
in such a manner that the arranging intervals of the ex- 
ternal connection terminals are longer than those of the 
electrode terminals, and tho external connection termi- 
nals are usually arranged on the overall electrode ter- 
minal carrying surface in the formation of an area array. 
[0004] Fig. 22 is a view showing an example of the 
arrangement of the electrode terminals 12 of the semi- 
conductor chips 10 and also showing an example of the 
arrangement of the lands 14 to which the external con- 
nection terminals such as solder balls are joined. The 
lands 1 4 are arranged in such a manner that the arrang- 
ing intervals of the lands 1 4 are longer than those of the 
electrode terminals 12, and the electrode terminals 12 
and the lands 14 are electrically connected with each 
other by the wiring sections 16. 

[0005] When the land 1 4 is connected to the external 
connection terminal, it is common to adopt an arrange- 
ment having a cushioning function which is composed 
in such a manner that, for example, a metal post is ver- 
tically attached onto the land 14 and the external con- 
nection terminal is joined to an upper end portion of the 
metal post. Also, the following arrangement is adopted. 
On an electrode terminal carrying surface of the semi- 
conductor chip, there is provided a buffer layer for re- 
ducing thermal stress, and a land of the wiring pattern 
film, which has been made to adhere via the buffer layer, 
is joined to the external connection terminal such as a 
solder ball, so that the cushioning function can be pro- 
vided. 

[0006] In the case of a circuit substrate on which a flip 
chip typo of semiconductor chip is mounted, or in tho 
case of a mount substrate on which a surface mount 
device such as a chip size package is mounted, the con- 
nection electrodes such as solder bumps are very 
densely arranged. Therefore, it is impossible to electri- 
cally connect all the connection electrodes to the wiring 



patterns when the wiring layer is formed into a single 
layer. For the above reasons, the wiring patterns are 
formed into a multiple layers in the above cases. 
[0007] In order to form the circuit substrate into a mul- 

s tiple layers, there is provided a buildup method in which 
wiring patterns, which are interposed between insulat- 
ing layers, are electrically connected with each other 
while the insulating layers are being successively lami- 
nated so that a multiple layer can be formed. Also, there 

io is provided a method in which a multilayer of circuit sub- 
strates, on which the vias and the wiring pattern are pre- 
viously formed, are laminated on each other so that a 
multiple layer can be formed. 

[0008] In this connection, in order to manufacture a 
15 semiconductor device having a fine pattern such as a 
chip size package, it is necessary to conduct machining 
with high accuracy. 

[0009] For example, in the case where wiring is con- 
ducted on the electrode terminal carrying surface of the 

20 semiconductor chip so as to form the connection elec- 
trode having a predetermined pattern and an external 
connection terminal is joined to the connection elec- 
trode, it is necessary to conduct fine machining in which 
metal posts for supporting the external connection ter- 

25 minals arc formed. In the case where an insulating layer 
having a wiring pattern, which is also used as a buffer 
layer, is formed on the electrode terminal carrying sur- 
face of the semiconductor chip, it is necessary to provide 
a wire bonding process or a lead bonding process for 

30 electrically connecting the electrode terminals of the 
semiconductor chip with the wiring patterns. 
[0010] The present invention has been accomplished 
to go at least some way towards solving the above prob- 
lems caused when the surface mount devices such as 

35 a semiconductor chip and a chip size package are 
mounted. The present invention provides a sheet of 
metal foil having bumps, a circuit substrate having the 
sheet of metal foil, and a semiconductor device having 
the circuit substrate capable of easily obtaining a mount 

40 structure in which the external connection terminals and 
the connection electrodes can be electrically connected 
with each other even when the external connection ter- 
minals, which are electrically connected to the electrode 
terminals, are formed on the electrode terminal carrying 

45 surface of the semiconductor chip. 

[0011] According to this invention a sheet of metal foil 
having bumps is characterized in that the bumps, which 
are electrically connected to connection electrodes pro- 
vided on one face of a surface mount device such as a 

50 semiconductor chip or a chip size package, are ar- 
ranged in the same planar arrangement as that of said 
connection electrodes, and protrude from one side of 
said shoot of metal foil. 

[0012] Also, the present invention provides a sheet of 
55 metal foil having bumps, wherein lands to which the ex- 
ternal connection terminals are joined, which respec- 
tively correspond to the bumps, are formed on the other 
side of said sheet of metal foil. 
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[001 3] Also, the present invention provides a sheet of 
metal foil having bumps, wherein wiring patterns are 
formed for electrically connecting the bumps to the 
lands, to which the external connection terminals are 
joined, and are supported on supporters which couple 
adjacent wiring patterns. 

[0014] Also, the present invention provides a sheet of 
metal foil having bumps, wherein the external connec- 
tion terminals respectively corresponding to the bumps 
are formed on the side of said sheet of metal foil oppo- 
site the bumps. 

[0015] Also, the present invention provides a sheet of 
metal foil having bumps, wherein wiring patterns are 
formed for electrically connecting the bumps to the ex- 
ternal connection terminals, and are supported on sup- 
porters which couple adjacent wiring patterns. 
[0016] Also, the present invention provides a sheet of 
metal foil having bumps, wherein the external connec- 
tion terminals are made of conductive material different 
from lhal of said sheet of metal foil. 
[0017] Also, the present invention provides a sheet of 
metal foil having bumps, wherein an insulating adhesive 
agent layer is formed on one side of said sheet of metal 
foil. 

[001 8] Also, the present invention provides a shoot of 
metal foil having bumps, wherein tips of the bumps pro- 
trude from a surface of the insulating adhesive agent 
layer. 

[0019] Also, the present invention provides a sheet of 
metal foil having bumps, wherein a charrier tape is ad- 
hered onto the other side of said sheet of metal foil. 
[0020] Also, the present invention provides a circuit 
substrate of a single or multiple layer including a sheet 
of metal having bumps characterized in that the bumps, 
which are electrically connected to connection elec- 
trodes provided on one face of a surface mount device 
such as a semiconductor chip or a chip size package, 
are arranged in the same planar arrangement as that of 
said connection electrodes and protrude from one side 
of the sheet of metal foil on which wiring patterns, which 
are electrically connected to the bumps, are formed; and 
an insulating adhesive agent layer is adhered to one 
face of the sheet of metal foil having bumps. 
[0021] Also, the present invention provides a circuit 
substrate of a single or multiple layer, wherein the wiring 
pattern is an island-shaped wiring pattern having a land 
to which an external connection terminal is joined at a 
base portion of the bump. 

[0022] Also, the present invention provides a circuit 
substrate of a single or multiple layer, wherein the wiring 
pattern is a wiring pattern having a land to which the 
external connection terminal is joined on the other end 
side of the bump. 

[0023] Also, the present invention provides a circuit 
substrate of a single or multiple layer characterized in 
that bumps, which are electrically connected to connec- 
tion electrodes provided on one face of a surface mount 
device such as a semiconductor chip or a chip size pack- 



age, are arranged in the same planar arrangement as 
that of said connection electrodes and protrude from 
one side of the sheet of metal foil; external connection 
terminals respectively corresponding to said bumps pro- 
5 trude from the other side of said sheet ol metal foil; on 
which wiring patterns are formed for electrically con- 
necting the bumps to said external connection termi- 
nals; and an insulating layer is adhered to said one side 
of the sheet of metal foil having bumps. 
10 [0024] Also, the present invention provides a circuit 
substrate of a single or multiple layer, wherein the ex- 
ternal connection terminals are made of conductive ma- 
terial different from that of the sheet of metal foil. 
[0025] Also, the present invention provides a circuit 
substrate of a single or multiple layer, wherein the con- 
ductive material is made of conductive paste. 
[0026] Also, the present invention provides a circuit 
substrate of a single or multiple layer, wherein tips of the 
bumps protrude from a surface of the insulating adhe- 
sive agent layer. 

[0027] Also, the present invention provides a semi- 
conductor device characterized in that a circuit sub- 
strate of a single or multiple layer which is composed in 
such a manner that bumps, which are electrically con- 
nected to connection electrodes providod on one face 
of a surface mount device such as a semiconductor chip 
or a chip size package, are arranged in the same planar 
arrangement as that of said connection electrodes and 
protrude from one side of the sheet of metal foil; on 
which wiring patterns, which are electrically connected 
to said bumps, are formed; and an insulating adhesive 
agent layer is adhered to said one side of the sheet of 
metal foil having bumps, the insulating adhesive layer 
also adhered to said one face of the surface mount de- 
vice; and tips of the bumps respectively come into con- 
tact with the connection electrodes. 
[0028] Also, the present invention provides a semi- 
conductor device, wherein the wiring pattern is an is- 
land-shaped wiring pattern having a land to which the 
external connection terminal is joined at a base portion 
of the bump. 

[0029] Also, the present invention provides a semi- 
conductor device, wherein the wiring pattern is a wiring 
pattern having a land to which the external connection 
terminal is joined on the other end side of the bumps. 
[0030] Also, the present invention provides a semi- 
conductor device, wherein the external connection ter- 
minals are joined to the lands. 

[0031] Also, the present invention provides a semi- 
conductor device characterized in that a circuit sub- 
strate of a single or multiple layer which is composed in 
such a manner that, bumps, which are electrically con- 
nected to connection electrodes provided on ono face 
of a surface mount device such as a semiconductor chip 
or a chip size package, are arranged in the same planar 
arrangement as that of said connection electrodes and 
protrude from one side of the sheet of metal foil; on 
which wiring patterns are formed for electrically con- 
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necting said bumps to external connection terminals: 
which respectively correspond to the bumps and pro- 
trude from the other side of the sheet of metal foil; and 
an insulating adhesive agent layer is adhered to said 
one face of the sheet of metal foil having bumps, the 
insulating adhesive layer also adhered to said one face 
of the surface mount device; and tips of the bumps re- 
spectively come into contact with the connection elec- 
trodes. 

[0032] Also, the present invention provides a semi- 
conductor device, wherein the outside of the external 
connection terminals are plated with solder. 
[0033] Also, the present invention provides a semi- 
conductor device, wherein the external connection ter- 
minals are made of conductive material different from 
that of the sheet of metal foil. 

[0034] The sheet of metal foil having bumps, the cir- 
cuit substrate having the sheet of metal foil, and the 
semiconductor device having the circuit substrate of the 
present invention can provide the following advantages. 
Even when the connection electrodes of the surface 
mount device such as a semiconductor chip or a chip 
size package are very densely arranged, it is possible 
to electrically connect the external connection terminals 
to the connection electrodes without extending the 
mount area. 

[0035] The present invention can also provide the fol- 
lowing advantages. Since bumps are formed on a sheet 
of metal foil by press working, the sheet of metal foil hav- 
ing the bumps according to the present invention can 
be suitably mass-produced, and the manufacturing cost 
can be reduced. Further, it is possible to easily make a 
circuit substrate having bumps arranged very densely. 
[0036] Also, the present invention can provide the fol- 
lowing advantages. The circuit substrate according to 
the present invention, which has the adhesive agent lay- 
er provided on the sheet of metal foil having bumps, can 
be made to adhere onto the electrode terminal carrying 
surface of the semiconductor chip. Therefore, the sem- 
iconductor device can be easily manufactured. 
[0037] Further, the semiconductor device according 
to the present invention can be easily manufactured. 
[0038] Furthermore, thermal stress generated by a 
difference of the coefficient of thermal expansion be- 
tween the mount substrate and the semiconductor chip 
can be effectively reduced by the adhesive agent layer. 
Therefore, it is possible to conduct mounting very relia- 
bly. 

[0039] Particular embodiments of this invention will 
now be described with reference to the accompanying 
drawings; in which:- 

Fig. 1 is a cross -sect ion a I viow showing an embod- 
iment of the semiconductor device; 
Fig. 2 is a cross-sectional view showing another 
embodiment of the semiconductor device; 
Fig. 3 is a cross-sectional view showing still another 
embodiment of the semiconductor device; 



Fig. 4 is a cross-sectional view showing an embod- 
iment of the sheet of metal foil having bumps; 
Fig. 5 is a cross-sectional view showing another 
embodiment of the sheet of metal foil having 
5 bumps: 

Fig. 6 is a cross-sectional view showing still another 
embodiment of the sheet of metal foil having 
bumps; 

Fig. 7 is a cross-sectional view showing still another 
embodiment of the sheet of metal foil having 
bumps; 

Fig. 8 is a plan view showing a plane arrangement 
of the bumps; 

Fig. 9 is a plan view showing a plane arrangement 
of the bumps, lands and wiring patterns: 
Figs. 10(a1) to 10(d2) are perspective views and 
cross-sectional views showing examples ol the 
bumps; 

Figs. 11(a1) to 11 (d2) are perspective views and 
cross-sectional views showing another example of 
the bumps; 

Figs. 12(a1) to 12(c) are perspective views and 
cross-sectional views showing still another exam- 
ple of the bumps; 

Fig. 1 3 is a cross-sectional viow showing an em- 
bodiment of the circuit substrate; 
Fig. 14 is a cross-sectional view showing another 
embodiment of the circuit substrate; 
Fig. 1 5 is a cross-sectional view showing stili anoth- 
er embodiment of the circuit substrate; 
Fig. 1 6 is a cross -sectional view showing still anoth- 
er embodiment of the circuit substrate; 
Fig. 1 7 is a cross-sectional view showing still anoth- 
er embodiment of the circuit substrate; 
Fig. 18 is a cross-sectional view showing an em- 
bodiment of the multi-layer circuit substrate; 
Figs. 19(al) to 19(c) are schematic illustrations 
showing a method of manufacturing the semicon- 
ductor device; 

Fig. 20 is a cross-sectional view showing another 
embodiment of the semiconductor device; 
Fig. 21 is a cross-sectional view showing still anoth- 
er embodiment of the semiconductor device; and 
Fig. 22 is a schematic illustration showing an ar- 
rangement of the electrode terminals and lands of 
the semiconductor chip. 

SEMICONDUCTOR DEVICE 

[0040] Figs. 1 to 3 are cross-sectional views respec- 
tively showing an arrangement of the semiconductor de- 
vice manufactured by using a sheet of metal foil 20 hav- 
ing bumps. 

[0041] Fig. 1 is a cross-sectional view showing a sem- 
iconductor device manufactured in such a manner that 
the sheet of metal foil 20 having bumps is made to ad- 
here onto an electrode terminal carrying surface of the 
semiconductor chip 10 via the adhesive agent layer 18. 
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This sheet of metal foil 20 having bumps used for the 
semiconductor device is composed in such a manner 
that the bumps 22 are formed on the sheet of metal foil 
in the same plane arrangement as that of the electrode 
terminals 12 formed on the electrode terminal carrying 
surface. As shown in the drawings, the sheet of metal 
foil 20 having bumps is made to adhere onto the elec- 
trode terminal carrying surface of the semiconductor 
chip 10 via the adhesive agent layer 18 under the con- 
dition that each forward end portion of the bump 22 
comes into contact with each electrode terminal 12. 
[0042] On the sheet of metal foil 20, there are provid- 
ed wiring patterns 26 for electrically connecting each 
bump 22 to each external connection terminal 24. The 
bump 22 is formed on one end side of the wiring pattern 
26, and the land 28 for joining the external connection 
terminal 24 is formed on the other end side of it. In the 
embodiment shown in Fig. 1 , solder balls are used for 
the external connection terminals 24. Each bump 22 is 
formed into a configuralion, the size of which is minute, 
so that the bump 22 can be connected to the electrode 
terminal 12. On the other hand, the land 28 is formed 
into a configuration, the size of which is a predetermined 
value, so that the land 28 can be joined to an external 
connection terminal such as a solder ball. 
[0043] In the above embodiment, the external surface 
of the sheet of metal foil 20 having bumps is covered 
with the protective film 30 of solder resist so that only 
the lands 28 can be exposed. 

[0044] When the semiconductor device shown in Fig. 
1 is mounted on a mount substrate, the external con- 
nection terminal 24 is joined to a connecting section of 
the circuit pattern provided on the mount substrate. The 
adhesive agent layer 18 has a lunction of making the 
sheet of metal foil 20 having bumps adhere to the sem- 
iconductor chip 10. Also, the adhesive agent layer 18 
has a function of reducing thermal stress generated be- 
tween the mount substrate and the semiconductor ele- 
ment 10. 

[0045] In this connection, the semiconductor device 
may be composed in such a manner that the external 
connection terminal 24 is not joined to the land 28 but 
the land 28 is left being exposed and a connection bump 
provided on the mount substrate is joined to the land 28. 
[0046] The semiconductor device shown in Fig. 2 is 
characterized in that both the bumps 22 and the external 
connection terminals 23 are previously formed on the 
sheet of metal foil. On the sheet of melal foil 20 having 
bumps, the protruding connection terminals 23 are 
formed by press working so that the protruding connec- 
tion terminals 23 can agree with the positions of the con- 
necting portions of the wiring patterns provided on the 
mount substrate. Each bump 22 is electrically connect- 
ed to each connection terminal 23, so that the wiring pat- 
tern 26 can be formed. 

[0047] When the connection terminals 23 are formed 
being protruded as shown in Fig. 2, the semiconductor 
device can be manufactured by positioning and solder- 



8 

ing the connection terminals 23 and the connecting sec- 
tions of the mount substrate. In this connection, when 
the external faces of the connection terminals 23 are 
previously plated with solder, mounting can be easily 
5 carried out. 

[0048] When the sheet of metal, foil 20 having bumps, 
on which the protruding connection terminals 23 are 
formed as shown in Fig. 2, is used, it is possible to pro- 
vide an advantage that mounting can be carried out 
10 without using the external connection terminals 24 such 
as solder balls. When the bumps 22 and the connection 
terminals 23 are formed on the sheet of metal foil by 
press working, the sheet of metal foil 20 having bumps 
can be manufactured at low cost. 
75 [0049] Fig. 3 is a cross-sectional view showing still an- 
other embodiment of the semiconductor device. In this 
embodiment, the wiring patterns are not drawn around, 
and the lands 23 are provided in the same plane ar- 
rangement as that of the electrode terminals 12 of the 
semiconductor chips 10, and the external connection 
terminals 24 are joined to the lands 28. A base portion 
of each bump 22 is formed into an independent island- 
shape, and an external face of the base portion of the 
bump 22 is formed onto the land 28 to which the external 
connection terminal 24 is joined. Also, in this embodi- 
ment, each wiring pattern 26 is composed of the bump 
22 and the land 28. 

[0050] On the external face of the base portion of the 
bump 22, there is provided a recess which is formed 
when the bump 22 is formed into a protruding shape. 
This recess is filled with solder when the external con- 
nection terminal 24 such as a solder ball is joined to the 
recess. Except for the lands 28, the external face of the 
sheet of metal foil 20 having bumps is covered with a 
protective film 30 made of solder resist. 
[0051] When the plane arrangement of the electrode 
terminals 12 and that of the external connection termi- 
nals 24 are made to be the same as shown in this em- 
bodiment, the bump 22 can be formed into a minute con- 
figuration so that it can be connected to the electrode 
terminal 12, and on the other hand, the land 28 is pro- 
vided with a necessary area so that it can be joined to 
the external connection terminal 24. Therefore : the 
bump 22 and the land 28 have a function of converting 
the size of the electrode terminal 1 2 into the size of the 
external connection terminal 24. The aforementioned 
function of converting the size of the electrical connect- 
ing section is useful, because it becomes possible to 
connect a larger external connection terminal 24 to the 
land 28 in the same arrangement even when the elec- 
trode terminal 12 is formed into a minute configuration. 
Since the adhesive agent layer 18 is interposed in this 
embodiment, it is possible to reduce thormal stress gen- 
erated in the case of mounting. 

[0052] In the semiconductor devices of the aforemen- 
tioned embodiments shown in Figs. 1 to 3, the bumps 
22 on the sheet of metal foil are connected to the elec- 
trode terminals 12 provided on the electrode terminal 
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carrying surface of the semiconductor chip 10. However, 
it is possible to adopt an arrangement in which the 
bumps 22 are connected to the connection electrodes 
formed by rewiring on the electrode terminal carrying 
surface of the semiconductor chip 10. 
[0053] Rewiring is conducted in the case where the 
electrode terminals 12 are very densely arranged, so 
that the bumps 22 can not be connected to the electrode 
terminals 12 as they are. Also, rewiring is conducted in 
the case where the connection electrodes for connect- 
ing the bumps 22 are arranged according to the arrange- 
ment of the external connection terminals 24. In the case 
of the semiconductor chip 10 in which the connection 
terminal is formed by rewiring on the electrode terminal 
carrying surface, it is possible to provide a semiconduc- 
tor device capable of being mounted when the sheet of 
metal foil 20 having bumps is made to adhere by the 
adhesive agent layer 1 8 and the bumps 22 are connect- 
ed to the connection electrodes. 

SHEET OF METAL FOIL HAVING BUMPS 

[0054] Figs. 4 to 7 are views showing embodiments 
of the sheet ol metal foil having bumps. 
[0055] Fig. 4 is a view showing a shoet of metal foil 
20, on one face 20a of which the bumps 22 are formed 
in the same arrangement as that of the electrode termi- 
nals of the connection electrodes provided on the sur- 
face mount device such as a semiconductor chip 10 or 
a chip si/e package. 

[0056] On this sheet of metal foil 20 having bumps, 
the protruding bumps 22 are formed when a flat sheet 
of metal foil 20a is subjected to press working. The 
method of forming the bumps 22 by press working is 
advantageous in that a large number of bumps 22 can 
be effectively formed, so that the sheets of metal foil 20 
having bumps can be easily manufactured and mass- 
produced. 

[0057] Fig. 8 is a view showing an example of the 
plane arrangement of the bumps 22 provided on the 
sheet of metal foil. The bumps 22 are formed according 
to the arrangement of the connection electrodes such 
as the electrode terminals 12 formed on the electrode 
terminal carrying surface of the semiconductor chip 10. 
For example, when the electrode terminals 12 are ar- 
ranged in the shape of an area array, the bumps 22 are 
also arranged in the shape of an area array as shown 
in the drawing. 

[0058] The configuration of each bump 22 formed on 
the sheet of metal foil may be a configuration by which 
the bump 22 can be contacted with and electrically con- 
nected to the connection electrode provided on surface 
mount device such as a semiconductor chip or a chip 
size package. 

[0059] Fig. 4 is a view showing an example of the 
sheet of metal foil 20 having bumps which are formed 
conical. However, it is possible to form the bumps 22 
into various configurations. Figs. 10 to 12 are perspec- 



tive and cross-sectional views of the bumps 22 formed 
on the sheet of metal foil. Figs. 10(a1) to 10(d2) are 
views showing examples of the configurations of the 
bumps 22 which are formed into a cone, pyramid, hem- 
s isphere and column. Figs. 11 (a1) to 11 (d2) are views 
showing configurations of the bumps 22 which are 
raised by cutting. In these examples, the side configu- 
rations are formed into a V-shape, U-shape, J-shape 
and L-shape. Figs. 1 2(a1 ) to 1 2(b2) are views of the con- 
io figurations of the bumps, the side configurations of 
which are formed by combining two J-shape compo- 
nents opposed to each other and also by combining two 
sharp J-shape components opposed to each other. Fig. 
1 2(c) is a view showing an example of the configuration 
15 of the bump which is formed into a spiral. 

[0060] As shown in Figs. 10(a1 ) to 10(c2), when the 
bump 22 is formed into a cone, pyramid or hemisphere, 
the configuration of the bump 22 can be stably main- 
tained, and the positional accuracy can be enhanced. 

20 The bump 22 having a lop in the configuration, such as 
the conical bump 22, is superior to the columnar bump 
22 shown in Figs. 10(d1) and 10(d2), because it is pos- 
sible for the bump 22 having the top to conduct electrical 
connection by point contact, so that the connection elec- 
ts trodes can be very densely arranged, that is, tho bump 
22 having the top, including such as the conical bump 
22, can be easily joined to the connection electrode. In 
this connection, in the examples shown in Figs. 10(a1 ) 
to 1 0(d2), it is possible to form a through-hole at the top 

30 of the bump 22. 

[0061] When the bumps 22 are formed by being 
raised by cutting as shown in Figs. 11 and 12, the sides 
of the bumps 22 are open. Especially, in the cases 
shown in Figs. 1 1 (c1 ) and 1 1 (c2) and also shown in Figs. 

35 11 (d1) and 11 (d2), in which the bumps 22 are formed 
into a J-shape, L-shape or sharp J-shape and one of the 
base portions supporting the bump 22 is separate from 
the sheet of metal foil, elasticity is given to the bump 22. 
Due to the elasticity of the bump 22, thermal stress gen- 

40 erated in the process of mounting on a mount substrate 
can be reduced by the bump 22. In the case of the spiral 
bump 22 shown in Fig. 1 2(c), the elasticity and cushion- 
ing function of the bump 22 can be further enhanced, 
and thermal stress can be more effectively reduced. 

45 [0062] The sheet of metal foil 20 having bumps can 
be made of metal such as copper, aluminum, gold, silver 
or stainless steel. When the bumps 22 are formed on 
the sheet of melal foil 20a by press working, Ihe prior 
art of press working in which a die and punch are used 

50 can be applied. When a metal sheet is subjected to 
press working, it is possible to provide a very high ac- 
curacy of forming. Therefore, minute bumps 22 can be 
easily formed according to tho arrangemont of tho con- 
nection electrodes. In this connection, in the case where 

55 the bumps 22 are formed on the sheet of metal foil 20a, 
it is possible to form the bumps 22 of the same config- 
uration on the overall sheet of metal foil 20a. It is also 
possible to form bumps 22 of different configurations 
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which are arranged on the sheet of metal foil 20a being 
mixed with each other. 

[0063] Fig. 5 is a view showing a sheet of metal foil 
20 having both the bumps 22 and the connection termi- 
nals 23 used as external connection terminals. That is, 
on the sheet of metal foil 20a, the bumps 22 and the 
connection terminals 23 are formed by press working. 
Since the connection terminals 23 are used as external 
connection terminals, they are formed being protruded 
onto the opposite side to the side on which the bumps 

22 are formed on the sheet of metal foil 20a. As shown 
in Figs. 10 to 12, the connection terminals 23 may be 
formed into various configurations. However, since the 
connection terminals 23 are connected to the connect- 
ing sections of the mount substrate by solder, it is pref- 
erable that the configuration of each connection terminal 

23 is formed so that a predetermined joining area can 
be ensured. 

[0064] In this connection, instead of forming the con- 
nection terminals 23 by press working, a conductor hav- 
ing bumps, which is different from the sheet of metal foil 
20a, may be formed on the face of the sheet of metal 
foil 20a onto which the external connection terminals are 
connected, so that the conductor can be used as the 
connection terminals 23. Examples of the methods of 
forming the connection terminals 23 by the different con- 
ductor are: a method in which the connection terminals 
are made to swell by plating; and a method in which the 
connection terminals are formed into bumps by printing 
or transferring conductor paste. 
[0065] When the above sheet of metal foil 20 having 
bumps provided with the external connection terminals 
23 is used, it becomes unnecessary to join the external 
connection terminals such as solder balls in the later 
process. 

[0066] The sheet of metal foil 20 shown in Figs. 6 and 
7 is characterized in that the wiring patterns 26 for elec- 
trically connecting the bumps 22 with the external con- 
nection terminals are formed. Fig. 9 is a view showing 
the wiring patterns 26 including the bumps 22 and the 
lands 28. Each wiring pattern 26 is formed being drawn 
around on a plane so that the bump 22 and the land 26, 
to which the external terminal is joined, can be electri- 
cally connected with each other. In order to independ- 
ently form the bump 22. the land 28 and the wiring pat- 
tern 26 for connecting them, it is preferable that the wir- 
ing pattern 26 is supported by the carrier tape 32 capa- 
ble of being peeled ofr from the sheet of metal foil 20a 
as shown in Fig. 6. 

[0067] Fig. 7 is a view showing a sheet of metal foil 
20 having bumps on which the wiring patterns 26 for 
connecting the bumps 22 to the connection terminals 23 
aro formod. In the case of this shoot of metal foil 20 hav- 
ing bumps, the wiring patterns 26 can be connected to 
and supported by the support frame without using the 
above carrier tape 32. 

[0068] In this connection, in the case where the 
bumps 22 are formed by press working on the sheet of 



metal foil 20a, it is possible to form the bumps 22 after 
the sheet of metal foil 20a has been patterned 

CIRCUIT SUBSTRATE 

5 

[0069] As shown in Figs. 1 to 3, the sheet of metal foil 
20 having bumps can be attached onto the electrode 
terminal carrying surface of the semiconductor chip 10 
or the electrode terminal carrying surface of the surface 
io mount device such as a chip size package. In this way, 
the sheet of metal foil 20 having bumps can be used for 
composing a predetermined mount structure of the sem- 
iconductor device. 

[0070] When the sheet of metal foil 20 having bumps 
is attached to the electronic device such as a semicon- 
ductor chip 1 0 as described above, it is attached via the 
adhesive agent layer 18. Therefore, it is effective to pre- 
viously provide the adhesive agent layer 18 on the sheet 
of metal foil 20 having bumps. 

[0071] Figs. 1 3 to 16 are views showing examples of 
the sheet of metal foil 20 having bumps on which the 
adhesive agent layer 18 is provided. 
[0072] Fig. 1 3 is a view showing the sheet of metal foil 
20 having bumps, on one face of the sheet of metal foil 
20a of which the protruding bumps 22 arc formed and 
the adhesive agent layer 1 8 is provided. In this case, the 
adhesive agent layer 1 8 is provided so that all of the one 
face of the sheet of metal foil 20 having bumps can be 
covered with the adhesive agent layer 18. In this con- 
nection, in the case where one face of the sheet of metal 
foil 20 having bumps on which the bumps 22 are formed 
is covered with the adhesive agent layer 18 and the tip 
portions of the bumps 22 are protruded from the surface 
of the adhesive agent layer 18, the following two cases 
may be encountered. One is a case in which the tip por- 
tions of the bumps 22 and the surface of the adhesive 
agent layer 18 are made to be on the same face, and 
the surfaces of the bump 22 are exposed from the sur- 
face of the adhesive agent layer 1 8. The other is a case, 
the tip portions of the bumps 22 are embedded in the 
adhesive agent layer 18. 

[0073] In the case where the tip portions of the bumps 
22 are protruded or exposed from the adhesive agent 
layer 1 8, the sheet of metal foil 20 having bumps can be 
electrically connected to the connection electrodes such 
as the electrode terminals 12 provided in the electronic 
pan such as the semiconductor chip 10 as they are. 
[0074] Even if the bumps 22 are embedded in the ad- 
hesive agent layer 18, when the sheet of metal foil 20 
having bumps is made to adhere onto the adhesive face 
while they are being strongly pressed against the adhe- 
sive face, the tip portions of the bumps 22 can be pro- 
truded from the adhesive agent layer 18, so that the tip 
portions of the bumps 22 can be pressed against the 
connection electrodes such as the electrode terminals 
12. In this way, the electrical connection can be accom- 
plished. 

[0075] Fig. 14 is a view showing an embodiment of 
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the sheet of metal foil 20 having bumps on which the 
bumps 22 and the connection terminals 23 are provided, 
and the adhesive agent layer 18 is provided on the face 
of the sheet of metal foil 20 on which the bumps 22 are 
formed. 

[0076] Fig. 15 is a view showing a circuit substrate 40 
which has the adhesive agent layer 18 covering the 
bump carrying face of the sheet of metal foil 20 having 
bumps on which the wiring patterns 26 are formed. 
[0077] Fig. 16 is a view showing a circuit substrate 40 
which has the adhesive agent layer 18 provided on the 
sheet of metal foil 20 having bumps on which the bumps 
22, the connection terminals 23 and the wiring patterns 
26 for electrically connecting them are formed. When 
the wiring patterns 26 are formed, the wiring patterns for 
electrically connecting the bumps 22 to the connection 
terminals 23 can be used as signal patterns, ground pat- 
terns or power supply patterns. 

[0078] In this connection, in this specification, the cir- 
cuit substrate 40 is defined as a sheet of metal foil 20 
having bumps provided with the adhesive agent layer 
18 on which the wiring patterns 26 are formed on the 
sheet of metal foil 20a. Also, in this specification, the 
sheet of metal foil having bumps is defined as a sheet 
of metal foil 20 having bumps in which only bumps 22 
are formed on the sheet of metal foil 20a and no wiring 
patterns 26 are formed. 

[0079] Concerning the form of the sheet of metal foil 
20 having bumps provided with the adhesive agent layer 
1 8 and also concerning the form of the circuit substrate 
40, it is possible to adopt various forms as described 
before according to the configurations of bumps 22 pro- 
vided on the sheet of metal foil 20 having bumps, the 
configurations of the connection terminals 23, and/or the 
wiring patterns 26. As long as a predetermined adhesion 
function can be provided by the adhesive agent layer 1 8 
adhering to the sheet of metal foil 20 having bumps, any 
adhesive agent layer 18 may be adopted. Either ther- 
mosetting resin or thermoplastic resin may be used, that 
is, the material is not particularly restricted. 
[0080] As shown by the embodiments illustrated in 
Figs. 1 3 and 1 4, the sheet of metal foil 20 having bumps 
and the circuit substrate 40 may be provided in such a 
manner that all face on the mount face side is exposed. 
Alternatively, as shown by the embodiments illustrated 
in Figs. 15 and 16, the sheet of metal foil 20 having 
bumps and the circuit substrate 40 may be provided in 
such a manner that the mount face side is covered with 
the protective film 30 made of solder resist. In the case 
where the mount face side of the circuit substrate 40 is 
covered with the protective film 30, the lands 28 to which 
the external connection terminals are joined are ex- 
posed, or the connoction end portions of tho connection 
terminals 23 are exposed. 

[0081] On the circuit substrate 40, it is preferable that 
the connection end portions of the lands 28 with the con- 
nection terminals 23 are plated by nickel-gold alloy so 
that the connection end portions can be excellently 



joined to the external connection terminals. In the case 
of plating by nickel-gold alloy, the mount face side of the 
sheet of metal foil 20a may be covered with the protec- 
tive layer 30 made of solder resist, and electrolytic plat- 
5 ing may be conducted under this condition. 

[0082] On the sheet of metal foil 20 having bumps pro- 
vided with the adhesive agent layer 18 and also on the 
circuit substrate 40, the tip portions of the bumps 22 ex- 
posed onto the surface of the adhesive agent layer 18 
may be subjected to plating of gold, tin, lead or silver or 
alternatively the tip portions of the bumps 22 exposed 
onto the surface of the adhesive agent layer 18 may be 
coated with conductive material such as silver paste, so 
that the tip portions of the exposed bumps 22 can be 
electrically connected with the connection electrodes 
provided in the electronic part such as a semiconductor 
chip. 



[0083] Methods of manufacturing the above circuit 
substrate 40 and the sheet of metal foil 20 having bumps 
provided with the adhesive agent layer 18 are divided 
into two main methods. One is a method in which, boforc 
a predetermined wiring pattern is formed on the sheet 
of metal foil 20a, one face, on which the bumps are 
formed, of the sheet of metal foil 20a is covered with the 
adhesive agent layer 1 8. The other is a method in which , 
after a predetermined wiring pattern has been formed 
on the sheet of metal foil 20a, one face of the sheet of 
metal foil 20a is covered with the adhesive agent layer 
18. 

[0084] The method in which one face, on which the 
bumps are formed, of the sheet of metal foil 20a is cov- 
ered with the adhesive agent layer 18 before a prede- 
termined wiring pattern is formed on the sheet of metal 
foil 20a, is divided into the following two methods (1 ) and 
(2). 

[0085] Method (1) is described as follows. The sheet 
of metal foil 20a is subjected to press working so as to 
form the bumps 22. After that, the face on which the 
bumps 22 have been formed are covered with the ad- 
hesive agent layer 18. Then, the wiring patterns are 
formed. 

[0086] On the sheet of metal foil 20 having bumps pro- 
vided with the adhesive agent layer shown in Fig. 13, 
when the sheet of metal foil 20a is etched, it is possible 
to obtain the circuit substrate 40 having the wiring pat- 
tern 26 shown in Fig. 17. Since the sheet of metal foil 
20a is supported by the adhesive agent layer 18, it is 
possible to form an arbitrary wiring pattern. 
[0087] Tho shoot of motal foil 20 having bumps shown 
in Fig. 13, on which the wiring patterns have not been 
formed yet, can be made by the following methods. One 
is a method in which liquid of insulating resin, which be- 
comes the adhesive agent layer 18, is coated on the 
sheet of metal foil 20a on which the bumps 22 are 
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formed. The other is a method in which an adhesive 
agent sheet having a function of adhesion is made to 
adhere. 

[0088] As described above, the tip portions of the 
bumps 22 are exposed onto the surface of the adhesive 
agent layer 1 8 or embedded in the adhesive agent layer 
18. In order to expose the tip portions of the bumps 22 
from the surface of the adhesive agent layer 18, after 
liquid resin is coated on the surface of the sheet of metal 
foil 20a, or alternatively after the adhesive agent sheet 
is made to adhere, a pressing jig having a flat face is 
pressed on the adhesive agent layer 1 8 in the thickness 
direction of it, so that the tip portions of the bumps 22 
can be exposed onto the surface of the adhesive agent 
layer 18. If the pressing jig is made of material having a 
cushioning function and also if the surface of the press- 
ing jig for pressing the adhesive agent layer 18 is made 
to be separable, it becomes possible to protrude the tip 
portions of the bumps 22 from the surface of the adhe- 
sive agent layer 18. In this connection, when pressing 
is conducted by the pressing jig, the adhesive agent lay- 
er 18 may be heated a little so as to ensure the config- 
uration. 

[0089] Method (2) is described as follows. After the 
adhesive agent layer 18 has been made to adhere onto 
one face of the sheet of metal foil 20a, the bumps 22 
are formed, and then the wiring patterns are formed. 
[0090] According to this method, when the bumps 22 
are formed by press working on the sheet of metal foil 
20a, the bumps 22 are formed via the adhesive agent 
layer 18. At this time, simultaneously when the bumps 
22 are formed, the tip portions of the bumps 22 are ex- 
posed from the adhesive agent layer 18. 
[0091] In this connection, when the sheet of metal foil 
20a is subjected to press forming, it is possible to form 
a predetermined wiring pattern before the bumps 22 are 
formed. Since the sheet of metal foil 20a is supported 
by the adhesive agent layer 18, the predetermined wir- 
ing pattern may be formed on the sheet of metal foil 20a 
either before or after the bumps 22 are formed. 
[0092] After the predetermined wiring pattern has 
been formed on the sheet of metal foil 20a, one face of 
the sheet of metal foil 20a is covered with the adhesive 
agent layer 18. In this case, the following methods (3) 
to (5) are provided. 

[0093] Method (3) is described as follows. After the 
predetermined wiring patterns have been formed on the 
sheet ol melal foil 20a and the bumps 22 have been 
formed, the bump carrying face is covered with the ad- 
hesive agent layer 18. According to this method, the pre- 
determined wiring patterns are formed on the sheet of 
metal foil 20a under the condition that the adhesive 
agent layer 1 8 has not boon formed. Therefore, it is nec- 
essary to form the wiring pattern while the sheet of metal 
foil 20a is being supported by the frame. After the wiring 
patterns 26, the configurations of which are established 
by themselves, have been formed as described above, 
liquid of insulating resin is coated on the bump carrying 



16 

face, or alternatively an adhesive agent sheet is made 
to adhere, so that the adhesive agent layer 18 is provid- 
ed. In this connection, the order of the process in which 
the predetermined wiring pattern is formed on the sheet 
s of metal foil 20a and the process of forming the bumps 
22 can be changed. Accordingly, it is possible to form 
the predetermined wiring patterns after the bumps 22 
have been formed. 

[0094] Method (4) is described as follows. After the 

10 predetermined wiring patterns have been formed on the 
sheet of metal foil 20a, one face of the sheet of metal 
foil 20a is covered with the adhesive agent layer 1 8, and 
press working is conducted on the sheet of metal foil 
20a onto which the adhesive agent layer 1 8 is attached, 

'5 so that the bumps 22 can be formed. According to this 
method, the predetermined wiring patterns are formed 
before the sheet of metal foil 20a is supported by the 
adhesive agent layer 18. Therefore the wiring patterns, 
which are adjacent to each other, must be connected to 

20 with each other by a support piece. 

[0095] Since the adhesive agent layer 18 is attached 
onto the sheet of metal foil 20a, the sheet of metal foil 
20a is subjected to press working via the adhesive agent 
layer 18, so that the bumps 22 can be formed. At this 

25 time, the tip portions of the bumps 22 arc oxposcd or 
embedded in the adhesive agent layer 18. 
[0096] In this connection, in the case where the pre- 
determined wiring patterns are formed on the sheet of 
metal foil 20a before the sheet of metal foil 20a is sup- 

30 ported by the adhesive agent layer 18 as described 
above, the wiring patterns, which are adjacent to each 
other, must be connected to with each other by a support 
piece. However, when the sheet of metal foil 20a is pre- 
viously supported by the carrier tape 32, it becomes pos- 

35 sible to form arbitrary wiring patterns on the sheet of 
metal foil 20a. 

[0097] Method (5) is described as follows. The carrier 
tape 32 is made to adhere onto a face of the sheet of 
metal foil 20a opposite to the face on which the bumps 

40 22 are formed, so that the sheet of metal foil 20a can be 
supported. Under the above condition, the predeter- 
mined patterns are formed on the sheet of metal foil 20a, 
or alternatively press working is conducted. 
[0098] In the method of supporting the sheet of metal 

45 foil 20a by the carrier tape 32, either the formation of 
predetermined patterns on the sheet of metal foil 20a or 
the press working may be conducted first. That is, after 
the wiring patterns 26 and the bumps 22 have been 
formed by forming the predetermined patterns on the 

50 sheet of metal foil 20a and conducting press working, 
the adhesive agent layer 1 8 is made to adhere onto the 
face on which the bumps 22 are formed. 
[0099] As an alternative method, tho prodotorminod 
wiring patterns are formed on the sheet of metal foil 20a 

55 under the condition that the sheet of metal foil 20a is 
supported by the carrier tape 32, and the adhesive agent 
layer 18 is provided on one face of the sheet of metal 
foil 20a, and then the bumps 22 are formed by press 
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working. 

[0100] The carrier tape 32 is provided for supporting 
the sheet of metal foil 20a. Therefore, the carrier tape 
32 is selected so that it can be easily peeled off from the 
sheet of metal foil 20a. In the case of mounting, the car- 5 
rier tape 32 is peeled off from the circuit substrate 40. 
In this connection, it is possible to adopt an arrangement 
in which the carrier tape 32 is made to adhere onto the 
face on which the adhesive agent layer 18 is provided 
or the mount face of the sheet of metal foil 20a in such 10 
a manner that the carrier tape 32 is separable so that it 
can be used for protecting the circuit substrate. 

MULTILAYER CIRCUIT SUBSTRATE 

15 

[0101] All of the aforementioned circuit substrates are 
composed of a single layer. However, it is possible to 
provide a multilayer circuit substrate by laminating cir- 
cuit substrates 40 on which the adhesive agent layers 
1 8 are provided on the faces on which the bumps 22 are 20 
formed. 

[0102] Fig. 18 is a view showing an embodiment of 
the multilayer circuit substrate. The circuit substrates 40 
having the same wiring patterns 26 as those of the circuit 
substrate shown in Fig. 1 7 arc laminatod and adhoro to 25 
each other by the adhesive agent layers 18, so that the 
multilayer circuit substrate can be obtained. The bumps 
22 formed on the circuit substrate 40 function as vias for 
electrically connecting the wiring patterns 26 between 
the layers, and when the wiring patterns 26 and the 30 
bumps 22 on the layers are appropriately arranged, it is 
possible to obtain a multilayer circuit substrate having a 
predetermined electrical connection pattern. 
[0103] In the case where the circuit substrates 40 are 
laminated so as to form a multiple layer, it is common 35 
that the tip portions of the bumps 22 on the lower layer 
come into contact to the lower face of the wiring patterns 
26 on the upper layer. However, depending upon a case, 
the bumps 22 on the lower layer and the bumps 22 on 
the upper layer may be located at the same positions *o 
on a plane. When there is a possibility that an electrical 
connection can not be positively accomplished between 
the layers because of recesses formed at the bottom 
portions of the bumps 22 on the upper layer, the recess- 
es of the bumps 22 may be filled with conductive mate- 45 
rial so as to ensure the electrical connection. 
[0104] When the circuit substrate 40 having a multiple 
layer is provided, it is possible to accomplish various ar- 
rangements which can not be provided by the circuit 
substrate of a single layer. For example, it is possible to so 
provide a ground layer or a power supply layer on the 
circuit substrate. 

[01 05] Concerning the configurations of tho bumps 22 
provided on the circuit substrate 40 laminated into a mul- 
tiple layer, it is possible to use various forms combined ss 
with each other as shown in Figs. 10, 11 and 12. 



METHOD OF MANUFACTURING SEMICONDUCTOR 
DEVICES 

[0106] The adhesive agent layer 18 is previously 
formed on the above circuit substrate 40 of a single or 
multiple layer, and the bumps 22 are formed according 
to the arrangement of the connection electrodes provid- 
ed in the electronic device such as a semiconductor chip 
or a chip size package. Therefore, when the semicon- 
ductor device is manufactured, the electrode terminal 
carrying surfaces of the semiconductor chip 10 and the 
bumps 22 of the circuit substrate 40 are positioned so 
as to agree with each other and made to adhere by the 
adhesive agent layer 18. Due to the foregoing, the 
bumps 22 and the electrode terminals 1 2 can be elec- 
trically connected to with each other. In this way, it is 
possible to manufacture a semiconductor device having 
the wiring patterns 26 used for external connection and 
the lands 28 on the electrode terminal carrying surfaces. 
[0107] Figs. 19(a1) to 19(c) are views showing a 
method by which the semiconductor device 50 is formed 
by making the circuit substrate 40 adhere to the semi- 
conductor chip 10. The semiconductor chip 10 and the 
circuit substrate 40 are positioned with each other as 
shown in Figs. 19(a1) and 19(a2), and tho circuit sub- 
strate 40 is made to adhere to the semiconductor chip 
10 as shown in Fig. ig(b). Then, the external connection 
terminals 24 such as solder balls are joined to the lands 
28. In this way, the semiconductor device 50 can be 
made as shown in Fig. 19(c). 

[0108] In this connection, it is possible to use the sem- 
iconductor device 50 while the external connection ter- 
minals 24 are not joined. In the case of the circuit sub- 
strate 40 provided with the connection terminals 23, it is 
possible to use it as the semiconductor device 50 as it 
is. Also, in the case of the circuit substrate 40 provided 
with the connection terminals 23, solder bumps may be 
attached to the connection terminals 23. 
[0109] The semiconductor device 50 is not limited to 
the face-down type shown in Fig. 19, but it is possible 
to adopt the face-up type shown in Fig. 20. Reference 
numeral 42 is a lead extending from the periphery of the 
electrode terminal carrying surface of the semiconduc- 
tor chip 10. The lead 42 is bent so that it can be con- 
nected with the connecting section of the mount sub- 
strate. 

[0110] Fig. 21 is a view showing a semiconductor de- 
vice in which two semiconductor chips 10 are laminated 
on each other by using a multilayer circuit substrate. 
Electrode terminal carrying surfaces of the semiconduc- 
tor elements 10, 10 are opposed to each other, and the 
adhesive agent layers 18 of the multilayer circuit sub- 
strate arc mado to adhoro onto the olectrodo torminal 
carrying surfaces of the semiconductor chips 10, 10. 
Due to the foregoing, it is possible to obtain a semicon- 
ductor device in which the electrode terminals 12 of the 
semiconductor chips 10, 10 are electrically connected 
to the lead 42. 
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Claims 

1 . A sheet of metal foil having bumps characterized in 
that the bumps, which are electrically connected to 
connection electrodes provided on one face of a 
surface mount device such as a semiconductor chip 
or a chip size package, are arranged in the same 
planar arrangement as that of said connection elec- 
trodes, and protrude from one side of said sheet of 
metal foil. 

2. A sheet of metal foil having bumps according to 
claim 1 , wherein lands to which external connection 
terminals are joined., which respectively correspond 
to the bumps, are formed on the other side of said 
sheet of metal foil. 



nected to connection electrodes provided on one 
face of a surface mount device such as a semicon- 
ductor chip or a chip size package, are arranged in 
the same planar arrangement as that of said con- 

5 nection electrodes and protrude from one side of 

the sheet of metal foil on which wiring patterns, 
which are electrically connected to said bumps, are 
formed; and an insulating adhesive agent layer is 
adhered onto one face of said sheet of metal foil 

10 having bumps. 

11. A circuit substrate of a single or multiple layer ac- 
cording to claim 10, wherein the wiring pattern is an 
island-shaped wiring pattern having a land to which 
'5 an external connection terminal is joined at a base 
portion of the bumps. 



3. A sheet of metal foil having bumps according to 
claim 2, wherein wiring patterns are formed for elec- 
trically connecting the bumps to the lands, to which 
the external connection terminals are joined, and 
are supported on supporters which couple adjacent 
wiring patterns. 

4. A shoot of metal foil having bumps according to 
claim 1, wherein the external connection terminals 
respectively corresponding to the bumps are 
formed on the side of said sheet of metal foil oppo- 
site the bumps. 

5. A sheet of metal foil having bumps according to 
claim 4, wherein wiring patterns are formed for elec- 
trically connecting the bumps to the external con- 
nection terminals, and are supported on supporters 
which couple adjacent wiring patterns. 

6. A sheet of metal foil having bumps according to 
claim 4 or claim 5, wherein the external connection 
terminals are made of conductive material different 
from that of said sheet of metal foil. 

7. A sheet of metal foil having bumps according to any 
one of the preceding claims, wherein an insulating 
adhesive agent layer is formed on one side of said 
sheet of metal foil. 

8. A sheet of metal foil having bumps according to 
claim 7, wherein tips of the bumps protrude from a 
surface of the insulating adhesive agent layer. 

9. A sheet of metal foil having bumps according to any 
one of the preceding claims, wherein a carrier tape 
is adhered to the other side of said sheet of metal 
foil. 

10. A circuit substrate of a single or multiple layer in- 
cluding a sheet of metal foil having bumps charac- 
terized in that the bumps, which are electrically con- 



12. A circuit substrate of a single or multiple layer ac- 
cording to claim 10, wherein the wiring pattern is a 

20 wiring pattern having a land to which the external 
connection terminal is joined on the other end side 
of the bump. 

13. A circuit substrate of a single or multiple layer char- 
ts actcrized in that bumps, which arc electrically con- 
nected to connection electrodes provided on one 
face of a surface mount device such as a semicon- 
ductor chip or a chip size package, are arranged in 
the same planar arrangement as that of said con- 

30 nection electrodes and protrude from one side of 
the sheet of metal foil; external connection termi- 
nals respectively corresponding to said bumps pro- 
trude from the other side of said sheet of metal foil; 
on which wiring patterns are formed for electrically 
35 connecting the bumps to said external connection 
terminals: and an insulating layer is adhered to said 
one side of the sheet of metal foil having bumps. 

14. A circuit substrate of a single or multiple layer ac- 
40 cording to claim 13, wherein the external connec- 
tion terminals are made of conductive material dif- 
ferent from that of the sheet of metal foil. 

15. A circuit substrate of a single or multiple layer ac- 
^5 cording to claim 1 4, wherein the conductive material 

is made of conductive paste. 

16. A circuit substrate of a single or multiple layer ac- 
cording to any one of claims 10 to 15, wherein tips 

so of the bumps protrude from a surface of the insulat- 
ing adhesive agent layer. 

17. A semiconductor dovico characterized in that a cir- 
cuit substrate of a single or multiple layer which is 

ss composed in such a manner that bumps, which are 
electrically connected to connection electrodes pro- 
vided on one face of a surface mount device such 
as a semiconductor chip or a chip size package, are 
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arranged in the same planar arrangement as that 
of said connection electrodes and protrude from 
one side of the sheet of metal foil: on which wiring 
patterns, which are electrically connected to said 
bumps, are formed; and an insulating adhesive 5 
agent layer is adhered on said one side of the sheet 
of metal foil having bumps, the insulating adhesive 
agent layer also adhering to said one face of the 
surface mount device; and tips of the bumps re- 
spectively come into contact with the connection 10 
electrodes. 

18. A semiconductor device according to claim 17, 
wherein the wiring pattern is an island-shaped wir- 
ing pattern having a land to which the external con- is 
nection terminal is joined at a base portion of the 
bump. 

19. A semiconductor device according to claim 17, 
wherein the wiring pattern is a wiring pattern having 20 
a land to which the external connection terminal is 
joined on the other end side of the bump. 

20. A semiconductor device according to any one of 
claims 17 to 19, wherein the external connection 2$ 
terminals are joined to the lands. 

21. A semiconductor device characterized in that a cir- 
cuit substrate of a single or multiple layer which is 
composed in such a manner that bumps, which are 30 
electrically connected to connection electrodes pro- 
vided on one face of a surface mount device such 

as a semiconductor chip or a chip size package, are 
arranged in the same planar arrangement as that 
of said connection electrodes and protrude from 35 
one side of the sheet of metal foil; on which wiring 
patterns are formed for electrically connecting said 
bumps to external connection terminals which re- 
spectively correspond to the bumps and protrude 
from the other side of the sheet of metal foil; and an 40 
insulating adhesive agent layer is adhered to said 
one face of the sheet of metal foil having bumps, 
the insulating adhesive layer also adhering to said 
one face of the surface mount device; and tips of 
the bumps respectively come into contact with the 45 
connection electrodes. 

22. A semiconductor device according to claim 21, 
wherein the outside of the external connection ter- 
minals are plated with solder. so 

23. A semiconductor device according to claim 21 or 
claim 22, whoroin tho cxtornal connection terminals 
are made of conductive material different from that 

of the sheet of metal foil. ss 
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